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Abstract. Studies were made on a number of 35 prepuberal Merinos cross breed female 
sheep, three months age, equally divided in three experimental groups and one control group. Females 
in the experimental groups were given 0.2 ml/animal (2.5 mg/ml) hexoestrol diacetate, 
intramuscularly. After 30, 60, 90 and 120 days respectively, blood, urine, muscle tissue (by biopsy) 
samples were harvested in order to determine, through electrochemioiluminescence, the concentrations 
of the residue of this steroidal compound. Ovaries were also harvested through ovarioectomy for histo-
pathological examination. The maximum levels of this hormone residue were identified in urine (the 
average value being 652,4 pg/ml, for group I), intermediate values in blood samples (43.74 pg/ml), 
while the muscle samples revealed concentrations inferior to the detection limit for the utilized method 
(18.4 pg/g). Atretic follicles were present in very large numbers, and the primordial follicle pool was 
reduced by over 50% in the ovaries harvested from the experimental group. We can see that the 
hexestrol diacetate initiates and maintains the follicular atresia in young prepuberal female sheep, with 
drastic reduction of the follicle pool, compromising the female reproductively. 
 




 Maintaining the vigilance in monitoring the residue of the synthetic steroidal 
compounds in sheep, represents a necessary measure for the improvement of the quality and 
safety of the ailments originating from animals. This aspect concerns both meat and meat 
products from member states of the European Community, on whose territories the HFCP 
program is applied. The program involves raising and exploitation of sheep without using 
hormones or steroidal compounds as production stimulating factors, as well as products 
originating from animals from third world countries, whose legislation allows utilization of 
implants containing endogenous or synthetic steroid hormones for productivity increase of this 
zoo-technical branch (United States of America, Canada, Australia and New Zealand) (1, 5). 
 Monitoring the residue level of the synthetic steroidal compounds in sheep is absolutely 
necessary, considering that both natural estrogen hormones and their synthetic analogues like: 
diethylstilbestrol (DES) and hexoestrol diacetate (DHS) are frequently utilized for developmental 
stimulation, optimization of nitrogen and hydric tisular retention as well as improvement of the 
qualitative parameters of the carcass in animals intended for slaughter (2, 3). 
MATERIALS AND METHODS 
 
 Studies were carried out on 35 pre-puber Merinos cross breed female sheep, three 
months age, divided in five groups, four experimental groups and one control group. Females 
from the experimental groups were given a dose of 0.2 ml/animal (2.5 mg/ml Sintofolin) 
hexoestrol diacetate, intramuscularly. After a period of 30 days (group I), 60 days (group II), 
90 days (group III), 120 days (group IV), blood, urine, muscle tissue taken by biopsy and 
ovaries (through ovariectomy) samples were harvested in order to determine the concentration 
of this steroidal compound in the harvested speciemens, through electrochemiluminescence, 
and to determine the histopathological changes induced by it on the follicle population, 
respectively. Group V was the control group. Processing of the specimens from the organs 
and tissues was made in the Oncological Institute “I. Chiricuţă” Laboratory from Cluj-
Napoca, and the analysis of the specimens was carried out in Synevo’s company laboratory, 
from the same Institute, through electrochemiluminescent immunoanalysis method. 
 The hormone determinations were assayed with the help of immunology analyzers 
Roche Elecsys 1010/2010 and Modular Analitics E170 through an electrochemiluminescent 
immunoanalysis method (ECLIA) based on the “competition” principle. Muscle tissue 
samples were weighted and cut, when brought to the laboratory, in equal fragments with an 
approximately volume of 1 cm3. Blood and urine samples were submitted to 
electrochemiluminescent analysis per se, not needing further processing. The specified 
method has the capacity of identifying and dosing different analytes from liquid substrates. 
Weighted and macroscopically evaluated muscle tissue samples, were submitted to 
mechanical mincing with the scissors and scalpel, in aseptic small diameter disposable Petri 
dishes, in order to avoid contamination of the samples. The technique was carried out until a 
homogeneous mass was obtained, which could be subsequently submitted to methanol and 
water treatment. All the samples prepared this way were transferred in 2 ml Eppendorf tubes. 
The tubes were vortexed at high speed for 30 seconds after adding the mixture of methanol 
and water. After the vortexation, the tubes were centrifugalized at 16,000 rpm (rotations per 
minute) for 10 minutes, a technique called “ultracentrifugalisation” or “ultrasonication”, 
which determined the cellular disintegration, followed by the elimination of steroid hormones 
from the membrane, cytoplasm and nucleus in the liquid phase. The supernatant was extracted 
and used to determine the steroid hormone concentration with the ECL method. The 
methanol/H2O dilutions to which the samples were submitted were serial dilutions of 1:5, 1:4, 
1:3, 1:2 and 1:1 at a total volume of 500 µm extraction liquid. The amount of biologic 
material utilized was approximately 1 g for each sample. 
The ovarian tissue samples harvested through ovariectomy were fixed in 10% formalin 
and embedded in paraffin. Five micrometer thick sections were made and they were stained 
with Goldner's Trichrome method. 
 
RESULTS AND DISCUSSION 
 
 Analyzing the data obtained from the females in group I, whose biological samples 
were harvested 30 days from exposure to hexestrol dicacetate’s action, we observed an 
important variation of the seric level of hexestrol diacetate with values between 33.96 pg/ml 
and 62.8 pg/ml. The average concentrations of hexestrol diacetate of the whole group (43.74 
pg/ml blood, 652.4 pg/ml urine and <18.4 pg/g muscle tissue), reflect a marked tropism of 
this compound for the renal elimination, while muscle tissue has a much more reduced 
steroidal impregnation (Table 1). 
 The data obtained from animals in group II (samples being harvested after 60 days 
from the moment of exposure to the synthetic steroidal compound’s action) respect to a great 
extent the tropism for the renal route of elimination, recorded also in the case of natural 
steroid hormones. The average values obtained are a bit more reduced than the ones obtained 
in group I, indicating the absence of a specific elimination enzymatic mechanism of this 
compound from the body (Tab 1). 
Tab 1.  
Individual and average values of hexoestrol diacetate obtained in sheep from the experimental groups 
 
Samples 
Group I Group II Group III 
Seric level of hexestrol 
diacetate 
Seric level of hexestrol 
diacetate 




tissue Blood Urine 
Muscle 
tissue Blood Urine 
Muscle 
tissue 
1 62.83 603,2 <18,4 62.55 413,6 <18,4 47,5 367,5 <18,4 
2 52.4 567,3 <18,4 53.33 473,7 <18,4 43,1 399,5 <18,4 
3 42.98 499,6 <18,4 44.43 280,7 <18,4 48.23 254,8 <18,4 
4 34.54 673,1 <18,4 39.71 618,9 <18,4 46.01 321,9 <18,4 
5 33.96 733,1 <18,4 37.61 683,4 <18,4 42.3 400,2 <18,4 
6 37,2 611,1 <18,4 49,3 419,6 <18,4 121.9 233,6 <18,4 
7 42,3 879,4 <18,4 38,4 851,5 <18,4 56.31 602,1 <18,4 
Average 43,74 652,4 <18,4 46,47 534,48 <18,4 57,92 368,52 <18,4 
 
Analizing the data obtained in group III, we recorded important oscillations of  
hexestrol diacetate’s concentrations both in blood (43.1, 121.9 pg/ml, respectively) and urine 
(254.8, 602.1 pg/ml, respectively) samples, which suggests that the metabolisation and 
excretion possibilities of this compound vary significantly depending on the individual factor. 
The data obtained from the sample analysis harvested 120 days from the moment of 
exposure to the tested agent’s action, show a moderate decreasing tendency of this residue in 
blood, urine and muscle tissue. This confirms the increased half-life of this substance, because 
of the absence of an enzymatic mechanism adapted to metabolizing and excreting this 
synthetic steroidal compound. 
The values obtained for the control group are 0 for the individual and average 
samples. This fact is in conformity with the maximum admitted limit accepted by the 
european legislation in force, concerning this synthetic steroidal compound, whose genotoxic 
and carcinogenic effect was proven. 
Examination of the histologic samples from the ovarian tissue harvested from the 
young female sheep from the experimental groups, shows proliferative changes in the 
granulosa layer, with a rosette pattern, folded from place to place (Fig. 1), appearance of 
hemorrhagic follicles (Fig. 2), polycystic degeneration of ovaries (Fig. 3) as well as follicular 
atresia phenomena (Fig. 4). 




Fig. 2 Hemorrhagic follicles, granulosa layer and cumulus oophorus disorganization phenomena 
(Goldner's Trichrome, 2X obj.) 
 
 
 Fig. 3 Multiple antral follicles (Goldner's Trichrome, 2X obj.) 
 
 
Fig. 4 Group of cystic follicles (Goldner's Trichrome, 2X obj.) 
 
 In animals from the control group, the ovary had a certain activity at the age of 4 
months, in the sense that beside the existent primordial follicles, from the cortex periphery, 
there were some follicle undergoing evolution/involution processes (stages II-IV) (Fig. 5). 
But there was no yellow body, which demonstrates that the ovarian activity does not end with 
ovulation, at this age. This means that beside the primordial follicles, all the other engaged 
follicles, will undergo atresia. 
 Fig. 5 Discrete follicular activity in young prepuber female sheep,  




1. The electrochimioiluminescent immune analysis method of the steroid hormone and 
synthetic steroidal compounds represents a convenient alternative for gas chromatography and 
immune enzymatic techniques, utilized in laboratories from Romania.  
2. The initial processing through mechanical mincing and ultrasonication is an easy 
method, prompt and specific, capable of producing the cellular disintegration with the 
elimination of lipoprotein components from the membrane, thus giving the possibility of 
exposing the muscle tissue sample as a liquid sample, in order to determine the concentration 
of different analytes taken into study. 
3. Analysis results obtained by determining the concentrations of the hormone residue in 
samples from sheeps belonging to experimental groups showed lower serum levels comparing 
with urine residue levels, this confirm the tropism of synthetic steroid compounds for renal 
elimination pathway. 
4. Persistence of increased levels even at 120 days from the moment of exposure at the 
action of hexoestrol diacetate confirms the lack of a specific mechanism for mathabolisation 
and elimination for this synthetic steroid compound. 
5. The relatively low concentrations of hexoestrol diacetate in the muscle tissue samples 
are due to a low lipid impregnation of the muscle at sheep this age, the tropism of natural 
steroid hormone and their synthetic compounds for lipid-rich tissues being well known. 
6. The histopathological changes pointed out in the histologic slides from the ovarian 
tissue samples from the female in the experimental groups, submitted to hexoestrol diacetate’s 
action, reveal a series of severe lesions of the ovarian follicles, such as: folded proliferative 
lesions of the follicular cells of the granulosa layer, hemorrhagic follicles with a 
disorganization tendency of the proligerous disk and cumulus oophorus, follicular atresia and 
polycystic degeneration phenomena. 
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